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A bubble shape wi白血esurrounding liquid velocity field w田 visualizedsir叫也neously
for an upward flow in rec包ngul紅 waterchannel. It was proposed伽 ta bubble shape and tracer 
開rticleimages are ex回 c也dseparately仕om白eoriginal image凶 ingdifferent threshold values. 
百lesurrounding liquid velocity field was ob旬血edfrom也e回 .cerparticle泊四.gebyapplying出e
binary image cross-correlation method.百lebubble image was over1apped on the measured 
liquid velocity field. As a resu1t， a series of s位eamlines with a bubble outline in a whole field， 
i.e. unsteady flow field， were presented in由echannel( wid由 xdepth = 60 mm x 30 mm). In 
出eαseof a rec包ngularchannel for sma1ler depth ( wid出 xdepth = 80mm x 6mm )，血etest 
channel was li俳句dup企om也etop besides仕om由esides . Itw田 found血atvisualization of 
















































t=O.08s t=O.10s t=O.12s t=O.14s 
図 2 気泡と流線(奥行きの深い流路)
3. 1. 2 速度変動
図 2の領域を x軸方向に 13，Y軸方向に 18の等間隔格子にとった.格子点を図 3の内部に示す.
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